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SEPA Fertilizer use coincides with
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Eutrophication-Hypoxia Paradigm
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Hypoxia occurs on the
Louisiana shelf every summer
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Questions

- Do current nutrient loads cause accumulation of
organic matter on the Louisiana Shelf?
—Net autotrophic? Production exceeds respiration

—Contributes to Legacy effect?
- (e.g., Turner et al. 2006, 2008, 2012)

—Lag time between nutrient reductions and observable changes in
hypoxia (e.g., Greene et al. 2009)
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Primary Production
- 7 Cruises, shelfwide coverage
- Mar, Apr, Jun, Aug, Sept
- 600 measurements
- Lehrter et al. 2009

Aug 2007

168 mmol C m=2d!
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Plankton Community Respiration

- 10 Cruises, shelfwide coverage

- Mar-Sept

- Surface layer and bottom layer

« >1200 measurements

- Murrell et al. 2013, Cont. Shelf. Res.

Aug 2007

175 mmol m2d-1
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et Pt Benthic Respiration

i | - 6 Cruises, 27 stations

- DIC fluxes

- Lehrter et al. 2012 Biogeochemistry
- Range 8-34 mmol m=2 d-!
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Summary of Production &

Respiration

Cruise Prod WC+Benth Net P:R

(mmol Resp (mmol

m-=d1) (mmol m-2d)

m-Zd-l)

Mar 2005 124 212 -88 0.58
Sept 2005 62 120 -59 0.51
Apr 2006 116 154 -38 0.75

Average 114 171
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Freshwater Residence Times

Salinity - FFW = (36.5-S)/36.5
024 2628 %0 32 3 3%« FW volume = FFW * depth * area
N - Assume 100% of river water enters domain
N * Tew= FW volume / Qg
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River organic matter turnover
- River water TOC: 550 mmol C m-3
*Troc = [TOC] * FW volume / R
- Assume TOC 100% labile
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" Turnover times of freshwater
and TOC

Cruise Tew Tioc | Ratio

(d) (d)

Mar 2005 32 6.1 0.19
Apr 2006 24 4.5 0.19
Jun 2006 35 4.5 0.13

Average

Office of Research and Development
National Health and Environmental Effects Research Laboratory, Gulf Ecology Division



EPA

Un ted States
vironmental Protection

Age cy

Carbon Sources

Cruise Primary |River TOC| Subsidy
Production
In Situ
Mar 2005 58% 19% 23%
Apr 2006 75% 19% 6%
Jun 2006 50% 13% 37%

Average 69% 14%
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Summary / Conclusions

- Net heterotrophy consistently observed
—QOrganic C is apparently not stored in system

—QOrganic C inputs from outside the system
- spatial and/or temporal

 River TOC minor source
—6-19% of respiratory C demand
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" Related Talks/Posters

- Tuesday

—SS27
- 136 Beddick — Sediment porewater chemistry
- 137 Jarvis - Sediment organic matter deposition

- Wednesday

—SS05 COASTAL HYPOXIA MODELING
« 10:45 Yu — O2 dynamics
« 13:45 DePettro — Light Model
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